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Abstract of JP 2001237751 (A) 

Translate this text 

PROBLEM TO BE SOLVED: To 
provide a method and a device which 
can process signals to be transmitted 
from various antenna, for improving 
the capability of a receiver that 
extracts these transmitting signals 
from the received signals, regardless 
of some correlations in a MIMO 
system. SOLUTION: The number of 
bit streams to be transmitted 
simultaneously is adjusted and 
decreased, according to the 
correlation level, and at the same time 
plural versions of every bit stream 
weighted in various ways are 
transmitted at the same time. These 
weighted versions are coupled 
together for generating a single- 
coupled weighting signal. A receiver 
processes the received signals, as 



T 



through all signals arrived at a 
receiving antenna with no correlation. 
A weight vector can be decided with a 
forward channel transmitter, by 
making use of the channel 
characteristic of a forward link that is 
notified to a transmitter of a forward 
link when the channel characteristic is 
transmitted from a receiver of a 
forward link via a transmitter of a 
reverse link. 
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ffl i tz mnmti j xsmsgmmfr t>m zmm^mmt 

h tdih<FimsUir S jiff y Xf A ^rft-f 

SrMff-ri) tztb<n-%mx'fo -5 t , tuiELfflcogfiry^ 

■f CO o -hco 2 -o £ tz ii 3 o£Lhtc X *) Sfi $ ii£ 

mien ia«i*ftr y r - t A 1 1 ffite Lffl^sftr y f-f^v 
mien immtr y y-y-^ mi us^s-ftr y y-y-A. 

Mff § tiff SMA^ff fc** LTilHISfU. 

^if-?f7"x nj-At, f-^h y-A^£>£ 

U - A <f *> t> £&%tvtiffiKM&fi » £ Jute"* 7'7, 

o a> & ssii- * * r -y 7° * § & tc #t i, <r t i &b t ~t 

w&t -t&mm i iBaoTfSo 
[it*ii5] mmm^i. 

ffJUiCHt (K«) H = Ut A^UMKXT-./Tt. 
[»1 ] 

z Xk=p 

k 

-7 4 V>?-t$Zrr*7k.. 

® = Utdiag(A~i A~") UC9fr#l®&JEil 

[»2] 



tj> o , j tt i n txcommxhmiEmit^tifz 

MPwi = [wii, .... w iN ] Sr£)$-f£Xf 

Uli. *ffiffMf*0. -f-w^fiii. Ht (K») HO 

Ali, A = diag ( Ai , . . . , A" ) fc LT5E»§ixl»S 
ft'm\X'h >0 . 

A', A«(i. HT (KN) HO#E*€T'*0. 

M {± . HirlE^cDft^iO» £*t JE-t 5 ^-b: n 

u t (i , fi^ij u wsaeg^y TS) o - 
ki4, lfrmtxommm'iTfot), 

Pit. jIfIStLl»«7JT*0, 

diag{4, «t*&A~ A 5 \ ^JO^i^H^Xl^^y 

^|J0(?)#?II{4. «K= [z, z M ] tjiDSSfL 

SiEfflfllS^ut*^^ h^tLTffifflS^i, ItrlEIES 

Zi= [zi!, z lN ]A^^rD, i{41*>^N^-C 

«nts sit * # sit t-^n*ii i fEaw^s„ 

&tzwmi]faT^*!v^t&mmyAT^xim 
zmm-hfzfocn^mxfo-ox , ffiELfB^gftryf- 

KfflStffiqtr £ ^tttf * S t W t £ V . 

huIE n \mmmr > 7- -r friE l m<o%m r > t -r^. 
filENffloSffryf-^A^mflELfflwgffryT-)-^ 

y-yx h 0 -jWc 0 Nfic?)fi^#(tstifc't7''^ b y 

yf-y-^^tML-C, HulE"»f7'^by-A(7)^SrN 

HuiESfir y f-y-o^- * § Sftft-^ Sr t^-rs tz 
BulESfiryf-y-«#^tMLT. mfE-9-7"xh 
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b u-a« -3 h<7) 1 mm-s-t&tzisbco^mt 
[if*ii7] um^mmryT-r^-t^mm^ 

& tz * comx&i-f ^iv^~t h mt yxf^ *Tft-§- 

friBN \mim r VT-rt^h frte Lfflcos-ftr y f-^A. 
§ mmiLcom^mmm-tifz^^b , 

mflBN floMir y f-HM m IE l H«Sfi7 yf^ 
^lf-n^ h U-A£, r-?X h y_A#>£>£ 

-A££j&ti>/tw;:, l-p^fi^SrfrlBNffl^iifir 

ftt, IfflSilfiTyr^^^^L-C, mia-9-7'xh 
h >J - AW o *>w 1 o^M^&fctoW^fSi & 

w^ss-st* ; t f--i>w*Ji7is«w^s 0 

[ It^iS 9 ] fffi&ilffitt , mfES^ *tmt& fc*> 

[ it i o ] friESff «t± , mm&z § 

ft*>¥a£-£tf£ t ^#St-fSM*iI7fE»Wgg„ 

[|f*ilii] Lfiw^ftfiryx^^*t-ssfi« 

Nttfr fof - * ^Jb^itLX mat & Nffl W3*il7 yrt 
Sr fix. ^ jlfffifc J: ^'fJiESfili^ ^> ff f EMiU'vMff 

^£ Mft -r s ^ commxh -> x „ fjiELfflwgft r 

^ t fgm^s-f s ^rsgtti&sft s *> <n izm ^x , 
fiiEN \mmtr vf-ft^ ms. um^mr yf^ 

-A££j£-f|>;t#>£ % l^Wg^SrfffENfflWilflT 
yrtW^tdtfLT, fjlE^7\XbU-A<7)#^^N 
m^M^X-M^mf-ttfzab^-711-i-yu^^b . 
fjlEilff ryft^^ t^&Mfifi^£4*t£;t 

msm7y : ri-co&*i,z#ix. ma-^xh 
v-^&^fp^wihtzntmM^tf^KtzVT'x 



&ztmmt-t&mtm„ 

imsm 1 2 ] mm^htznmn-y-y'x b u - 

Aw^^^^i-^^feWT^^^^/r-fo^'nyA- 

[ftSfl 1 3 ] fTiET7>n^»§^te^§^fi 
#tf tt? h U -aw#^? £*KJf Mit^-fl^ 
«> <d r ■ ? 7° 3 y ;- ^ & $ & t ^ s ; t ^ «a 1 1 h 

mm. 1 4 ] friEfi^{±. mnwim^wvift 

LXmil^mA^%\t^Ktmj5^i-^^)V^4mi 

mm&m&xvmm^mtftmmmmmzm tx . m 

lfE»<D5Iff«t 

[ff*iMl 5] fflES^ti. ItifESflM+Ti^S 
ii. MIE3£^[tU^^^;^£^LT1fflEjllfiatjIfI2n 
Sit S-^Sti: -thWm 1 1 IE»WMi« 0 

[1MII16] WlEfi^ti. 
PJSHt ( K N ) H = IH A^UJKXf'yTL 

[ti] 

i* =(„ — L.) + 

k 

$ = U^ diag ( A- 1 , A~«) U<7)ffl\\<t>$:im 
■t&Xf-'y Tb, 

^co^wfriEa^w#^(i. 

[)R2] 

Tj) d . j ti 1 *>a,n tx'commxh^mmit^titi 

mfr<?bJ\sYfi= [w^, w iN ] ^ijS-f^Xf- 

Ht a, i^f-^^/wjesffjijH^siEWT^i-eS) 
0. 

u(±. wmrmxM , Ht (k») hw 

m^^biVXM, 

Mt. A = diag ( Ai , . . . , A" ) b iXfcmZtim 

mmx'h n , 

Ai, XH±^ Ht (KN) HW^Effi-flT-'&D. 
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k i4 , 1 *> M i t««IM 0 . 

+ }4 „ %<7)T- % a J* y h TS> S t # -fefn fcK 0 . 

fi^ij3>«#MJ4, 4>= [z,, z w ] (ciD^ii 

zi= [zii, z iM ] i\i.lfrt>N£? 
trmteh &it ZW&k-tz> l l f Ett^i 

[ If *il i 7 ] fflBMff «fc i ygfltifiBfM'J^fi 
(TDD) fcffifflLTfflflU mfES^(4. MIEilfHi 

nn** ^)v^^mm.i mm ixmimam^xik 
[SMis] umryr-i-b, 

im&i 9 ] mesimtz *)%mziix^&m-% 

ft f-f *MzMt h f- + */W6gtf3fe£« & i&g-T £ 
OTfEIi^ft^^W^ LT . MfET*ft y 7tftfWiJ<7)« 
^9$:frftf-^l^^^3Mlli: Sr^rtS C t 
[11*112 0 ] miESfitit J: OSfiS^TV^IW 

fftESff «fc J: "5 Sff £ fix \ * 6 HlJttr ft 

ffitESff a t 4 o gft § fir ^ 5 m$\ f - * 

-6 =F??fcft#iJs?T 5»J «tulE«£«fc J; tfrofESmtSfc 4 0 

gff 5 tix v ^ Ji^rifijf-^ stiffs f-v *>wftgtf> 
frlEitjEtt^Piat LT, T-^^bU-A^HufE&la 
f ESff«tiSfft- S fctofc . mfEJUfttr ft -f *^tf>j2Sfl 



S^Stfc-f Slt*3B2 OiEttOS 

US. 

[ft*JH2 2] Lfitory-f^-i;. 
Hut E'SfiS t J: "3 'Sff § iiT v ^ JUfWft-^ *;W=Stt 

Mi Egft mz 4 *)%mzixx^z, m ftf-v 

r-^x i- u-A^tuiEgffffit3Mff-ri»/t^oiif[iaiiii 
jft^-v^/^^ffatj; nmmtuz^m^tm 

MIES^-ti. 

ff^MHt (K») H = lJf A 2 U SrSK Xf >y7°b . 

[»i] 

-7< 'jymAf'yTi:, 

<t> = U» diag (A- 1 , A~ w ) U tfOtf^J 4> Sr 




X% "5 . j « 1 N t TcO^gtTfcS^jEffl^^tLfc 
S^^h;l^w i= [ Wil , .... w iN ] ££jj£-t§x-f 

Ht±, j-^^vmmimxh*). 

A(±, A = diag ( Ai , . . . , A" ) t LXjm^tllM 

ffiffl-eh *) . 

A 1 , A»(4. Ht ( K M ) H<7)#HWflT"J>0. 

p(4, mitzti&vjjx'fov) ^ 
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diag(i„ &*&A~ J)\ ft$\i®<?>±ttftffl,cr)^]s*y 

mn<£>c?)&m£. o=[zi, z H j^io^ix 

zi= [zii, .... z iM ] ^ftO. illl^feNi-C 
^ffi&T* &ifc£^Sfc-f-g>MIMO ^Xf-At^T'ffi 

[If*il2 3] Lffl«gft«ryx^^*t-i.Sfl« 
* nit t tzmmma j if masmmfp t> m t^mim^mm 
mmmthtzih^mxh^x, mtium^mry 

7yr^£^LT£fl£:fi&<£T-?^ff«i^ 

ffWSHt (K") H = U» A 2 USr|?<Xr-yTh, 
[»l 3 

* k ={v rrY 

X x k =p 

k 

Zvlz^XMKZbizJ;*)^ fiflEEffiH A 

0 = UTdiag(A~! A~ « ) UC0fi^iJ<I>£5gji 

[142] 




fi^^b/kwi= [wu w iM ] Z&SL-flZT 



Afct A=diag { Ai , . . . , A" ) fc LT5E«^il§S 

A 1 , A"ii. Ht ( K N ) HO#®frffiT£>9.. 
Mid, HulBMAwff fc**JE-f S #-tf n HWfficoft 

u t (± , fi^ij u 0yg®XMffWCi> 0 , 
k (4 , 1 ^ £> M £ Tcr>micr>mWX% 0 . 

+(4, ^»T-^a^ >-h#£T$>6 b ^HfnteMO „ 

diagii, «*%A~ £\ ff?'J*^±^HOXV^y 

frfl[*a#fll«\ *= [z, z N ] 

ZjEMitZtitzMfr^t bJltLXmmti, mlBIES 

[000 1] 

m. mz, mmiz&^xmmcoTyri-zmifr 

7°;U7^h7°>yh (MI MO) ^^rAtWfl.^ 
[0002] 

Uit^Mm -s'ti-j-ra i yr-v }■ ■ i ' 4 
h/7h (MI MO) yXfAH, yy^Tyft, 

whyyy>vry^i-ttyy7!iTy : fi-&tz\i'?>if- 
T}iTy^i-nyy7}V7y^i-vysx^Mz\kKxm 
mzmmzm-k^z z t &zb #z nmim 

[0003] 

mmmmikob-fmmi l^l. i^ats^fc 

v/I^T/t,3fi7yr^l>Mt-£«^fI^ 
* 2. i &#& „ i <o com^tffo h ggtOffiM * 

[0004] 

nhmMffMm.ai.um^nh i. a mi mo^x 
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#h*>y fxf y-AcosacoA-y 3 y^'|5|i$tj3ifi§ 

•f. U^l, rif\? F/Mtransmit vector) j 

[00 0 5] ^tyeomfoMMlzb^X , F;F 
(weight vector) ii. ifc/jft U V y<031ft«£ ± 0J1 

y v vv&m mfj^mm ztit ztizx*), mx® 
y y y «ilff«t*a4^il*[ti] y yy<^f-^ ^/t^ftt 

*H0J!^'J«SW^Jtfc^T. S^yF/Mi. Mt/j 
ft y y y OD^-v 14 £ ffiffl lyTIIEtf fflf-v *A-Sfl 

met mfezti, 'Rmztitzmfr^t wwa, aww 
y y?oj£fitRte =£ yJiiK-fty yy <oSflft^Mfi§ 

[0006] m&K? vfr&®&t&ti#>iz®Kiztii> 

^iJ(covariance matrix) %.i$2i-%h , 
[0007] 

F ^ x 7MVfcjKU& y7F t 7x7fccO KIT" V 7 F V 
x 7 £ Hfrt I) i Sa- F7 x 7§"£tf. Tn 

CO a CO ^ < oi^ftffl § fl -5 I «Sf coffl * corn -fe -y 
[0 0 08] ££\ ry-n-fey+fj r 3y bn- 

i t tfTS 4 a- F x 7 CO # £ tjgf t co t » 
A\ fy^/l'y/t/l'Tatyt (DSP) /\-h'7x 

y y f y x rzmmi-i tz^<n y - h^v y y 
(rom) s yyy^y-txy^y (ram) 

[0009] m^(n>iskif/±tz\i%x9J>.(nWL(n>}\- 
F^xrk stilts. N«(c, aitiSliit^'f 
■y-fii. *t*^=5r tcoT'J) I. „ *ii&OlliB4, 7° 
o^Ao^y^coiSfr^j: 0. ffflnvyyCJ: 1 )/ 
ny'yA3yFn-/kcofflS#M:J: , y\ fcil/Jjffln 
y >y y t i 0 . t fcfi^Wc J;D»f$tLSii; ifiX 

[ 0 0 1 0 ] 0 1 i±. mftfa^^lVJt.* LffliOSff 7 

>T^*tth%WMKmt& N{Bcoi5ifi7y77£ 



-rsfcft^-f-s^-rs !tJ6coafi«coM^w^-gi5 
£iSU ^< ^^cofflPfttHfct-f, ^coy^coffl 
HfcO^-r ^t#& Siftcottfgfc =fc y§SA\ 

[001 1 ] HltiS^T. a) fW7V?f (de 
mux) 1 0 1 . b ) Tyr-NPI-T -yvt 10 3-1 
^rv^Ll o 3-N£^if7y7+ff-^T^n-yAi o 
3 . c ) fi^ffi^H 10 5. d ) TYT-r 1 0 7 - 1 =5r 
Y>L\ 0 7-N£-^tj-Nfflc07y7+l 0 7. e) 11 
5-1 =5;^ LI 1 5-NSr-S-tfT'y'y^/7-^ny"3y 
a-? (dac) i i 5. fcitXf ) 7v7°^yA-y 
1 1 7-li^ti i 7-N£#if7y7°nyyWi 
1 7jp^ZtLX^l* 

[00 12] T^M-?V9*r \ 0 114, ATJtLTf 

-yxFy-A^hO. 7^T-y^Fy-A7)^«^ 

5rb'7 F £ r-y-T7"y F y i fc 

tio, ffi^T-y-9-7"xFy-AfcUTtt^-r§o 1 

ocOr-y^F J-A^\ rv/l/f-yFy-tf 1 0 ltj; 
0. Nffli0!±17J^3^f01ot3ffi^§ixft4 o L^L. 

|5)^tiM^^t*-yFXFy-A(7)iC(±, gftS 

iil> 0 *«oia=S*^(ciJ^T, ffiffl§ttl»#£cot±i7j 

{is istt#<ofi^i^ 0 mm. mitoY&jwfrtf 
nrnxfoz, 

[0013] &t-?-?7Z F 'J -Ai±, 7>Tl-\t$? 
•r •"•;n /^l 0 3coa*>cD#M?t£ lotffit&SfL 
S„ 7y7 u 7fIW ^D7A'l 0 3c7)o^cO#^{±, 
IS7"0 7? 10 9- l^rV^tl 0 9-NC0 9*>cOl-9 

tiXmm^l 1 1 - l^r^t 1 1 1 -Ncoihcoi^ 
£#tfo 7yftl?f^ ^.n-y^'l 0 3<F>*)%(r>&n 
itz&ux. f-^t7'xiy-Ai\ a^-7'nyyio 

[0014] mfrim%s i o 5«, ssts 1 1 3«#* 

frZALx&mzivtifflHzRmix. nmmmiz 

Lxmmmizmmztz. 'mtztimtitx-. mm 
mm o b^zmmtih, ^m^wm^zm^xm^ 

[0015] mum 1 3co#^«, ^tL^ffts-t 

tiaX&l 1 1 CO o *><0-Hl-Pil 1 
S„ #(:, »7*0 7^ 1 0 9 co R#@ coSSIft J: 
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£ftS. .1.1?". Riil^iLNti,!,. -9-7'XMJ- 
fF&fc =fc 9M^ixSvvfix^g£fc i 0 , -te'nfc&S 
[0016] JngS 1 1 1 C9&*ti, ^jfltAl^ixS 

m^mm. n^tc^mi. daci i 5^5^^ 
em&thZK^tii-Az&^tLzimth* dac 

1 1 5 0#^(4, JnJtlsl l ind^ni -ot^tdfi 

>- Mi-^fcS#rtl> , DAC 1 1 5«^-^(CiD*^ 
ftS77"n? v \-xAy Ffi#(4, 7773VA-^ 1 
1 y^^OttffiHtift^ii, 7773W<- 
?1 1 7(3, <-XA>FT^o^ff^«r4E|ISM*»ft 
ttT-yTnyA'-hfl,. T-y7°r?>-A-^l 1 7CC 
<fc 9^ixS*ffJf«fi^f4. Sff«^-F^-vX 

S„ 

[0 0 1 7 3 02(4, #&^OjI3£ftoTffiJ&$;h.fc 
M I MOi/XT&cotz&ngimfM^ft-ffli^ 
*f\ 112(4. a) 7Vt^2 0 1-1&UL2 0 1 -L 
Sr#tfLfflt7)7>'T^-2 0 K b ) y^yny )<.-■*? 2 
0 3 - 1 1 2 0 3 - L £"£fr;?'7 yrj yr\-9 2 0 
3 , c ) ri-n^/r^^/krjyys;-^ 2 0 5 - 1 
L2 0 5-L&#tf7^n^"/TV^;i/3yA'-^ (a 
DC) 20 5, d ) ^^^fflnn&Z.Vf-*r*)l 

jss^-- 7 b 2 o 7 , e ) &mm%n.&-fm$52 o 9 , 

tiit/f ) ffifcW&*-< 7f211 Sr^t o 
[0 0 18] 7>r72 0 lcD&*l±, *fM^-&-^fi 
U f^yz\y}\-9 2 0 3 co^^ix-f fvoMiltS 
l^^l^jA-^'a ySrffiif&t" f^y^yrt 
-?2 0 3cO#^rf4, ^ft^fi^Sfl^^-XAy 
Ft^ynyys-b u f#^iiS^-XA>FW 

Sr. ADC2 0 5O^M»tSl^M£*#t-S„ AD 
C2 0 5?)#^i4, ^tl^'Sfi U^-^Ay F7^n 

yrn^z. fy'fummz^m.L, ^T^fumi 

[0019] ftS^*Mff?iJfcJ;V^^^JSESa. 
- 7 F 2 0 7(4, »^*ScT", T»*y>IScfrMWJtjE 
ttfc i tflll?7 [Sjff^ijf-v ^;FJtE^««£ffl^4j^r S o 
fi^'J(4 . M^Sfi7yf 7 £ i t/mmco^mryf- 7 

[0020] T^^tffi^SSffifc JtfNMfrTiJ 

ttS #\ S «4®77 to* -f *fr*ftlxmMz 

im^Kh (hi > . ^ftMffMoftjgfifeiwm 

77^ff?iJf-^^;FJ£S««£€* i S^ffS:^2 o 9 Kfc 
^OTtf^-f S i -5 fc, ffifflSixS^fi^flSr^ 



« (Hi ) wmth. 

[oo2i]H3(4. ^mcommiz^x. i 

(7MfMz^^h^^<r)\yKiV^mm^\^!VX-W 

^ Lxmm-t& Nimmmr y^i~ $mt tzmm ma i. 

frf SM I MO^Xf-AtfcV^TSff-fS/t^Off-^S- 

[0022] 03«Tn-feX(4, m£J:t£2<7Vv-F" 
7 x TSrffiflH-S *»HH«»M^J fcfc fgffl £ ixf# 
&. ZZ?. £flt£2 1 1(4, ft£^*^iStfi7lfci: 
t/f-T ^FjBgoL- -y F 2 0 7 tS^ixT 0 , ilft 

yuyaMmT<n%><nX'foh, Sit, f-**;M$tt 

So 

[0023] iti(4, *MWt(4, S»#tJ; l 9J;<a 

gSrffifflLT, yXfA&lltl>y^ri.xy^7 

^S^ral^^A^^tlTV^fc , B#r H 1(47W-At t 

#7F—A(4, lo4^(42o^±(7)^-<AXn7 FSr 
tS*S nrtbtt^S> S 7 U 7V 7VFSr^TtS . 7 F- A , 
Lit^T^U^nv b(4. SUtRflW-S. 
[0 024] 03tO7°O-feX(4, #7V-Ac0^4 l 9t 

T-/7°3 0 3(CfcV^T, Sffi«tfcttST#*^T?iJ 

kn x *)Uftgn# , « i a=Fm&«fifnts 

X Vf-r ^f-;FJ£^-i- 71207 (H2)s0j;a =5r)HI^ 
0 5tfcV^T (H3) , ^^a^'JKN fcJ:tK'f-^ 

w)y? nmm^ mn$\ v y? v&m t i o ffim^ 

[ 0 0 2 5 ] .Xf -y7°3 0 7(CfcV^T, Witffi^ffi^ 
S105 (Hi ) £=t D, fi^w 1= [ Wil , 
w iM ] *%g:§ixS„ ' * T", i(4, lfrt>N£T<vm 
SrCftS. i*WW4, M^(4OT«J;dtfm^ii 
So ffWHf (K«) H = Ut A2U^?A 3 il 

S„ il "C , 

a) Htef-^^m'&WL 

b) Ht (4, i-^^mwmco^mmwK'h 

0 , t (4ftfttegfi L ^J^^too ± < tt^ix^: yy ^VFT" 

J>So 

[0026] c ) KM (4, fi^t^f&fi^iJ, 
d) Utimfiff^J. -?-<7)#M(4, Ht (KN) HiOEHr 
^F/FT&So 
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e) Att, A=diag ( A 1 A™) fc LT5£*3*l 

£Mftfi^JT'*D. Ai, ... , A"(±. Ht ( K N ) H 

f) ut tf^uuco^fctftifeSff^a-cfts. 

[0027] *LT, J;<a^fL^^*)i9>S r^*-^ 

-7 4 (waterfilling) j £\ ^fcW LTSaHj 

gsU~>< = (^-1/ (AM 2) 
[ftl ] 

T\ ki4, l^MSTcoSf^fgiL Pti, mmzti 

HMD . *«07-=¥ a* VNflflETifci t £ 

#A~ (4» 

[0 0 28] ffLl^ijOii, <5 = Ufdiag 

(A~i A~«) UtlXfemZtl. diagi4. ffii 

cr>£T coxy b u *s-fe*p"CS>l>ff?!l^>±^^xu^ y 
#?|J(4, 4= [zi, ... , z„] 

*u fi^?b/M4, fK'Jcofi&z, Zi = 
[zii, z iN ] a^&a. LT. fi»^WP 

TJ> 0 . J (4 1 * 3 ^ N £ ~camm-ch h „ 
[0 0 2 9] Xr>yr3 0 9fctS^T, AtJT-^Xb 

'J-as (t) (Hi) (4, muff-7iv-i~yv^^i 

0 1 1 J; 0 „ Nfflc7)tf 7"X b U —A Si... S„ fc##J£ 
ill., T-?XbU-ACD#*{4, XT'/ 7°3 1 ltfi 
(03) , S^^h/l/Wi!, vr is ff)*tl? 

m^^^tmn^fix, #t-?x by -a tdtti. 

NfflcOfi^tfttt* •/ b . 
[0 0 3 0] X7y7°3 1 3tfcHT, 
d045-*(=*«-4S»#»tt:-y M4. ^7yft»^, 



fcfi»#»tb*.y h(4. mi»7y-f^«jnS:S^^T 
flng$;fu SI2^S^^#^7xby-AtMLT£ 
j££ft£fi&"ft{?t"-y b(4„ ®2<?D7yf"t^SllS^t 
i3Wting$;ft.& „ 0 1 fc^71 3 lz£XFmMZ'fo& „ 
ja±*>£Bltea»Ti&* ± 3 fc. M ± y i>A# W 

7'X b U -^cryMzftm&frto-Cfoh . 
*<53J: 3&b'p-+?-7\X b y-A(4„ Ml£§1 1 1 t=«t "9 

>y73 1 5fc£VvCi&Tt& 0 
[ 0 0 3 1 ] 04 i4, WWiCfot, li< ^ 

ss.^ii^MM^miii.ifmmm^tLi x 3 l 

fflcOSft « 7 y r 7 £ #1" S Sff SNUI^rS] f - ^ §: 

^ lt jift -rs n »sft 7 y ti~ timm ma i 

[0 032] 04^7°n-b^i4. Slft4y'2tOA-K 

*? x 7 ^ffiffl-r * *%wmmmt& ^x&mtm 

S. 3<«^2 1 1(4, M^lfS:^2 0 

$tix& o , aftrn b 3;w4, 0 3 1 ww^Tia^^ 

ill> 0 04^7°PbXC^L--C, 0 1 <DMfr{m$s 1 0 
5(4, «*&a^£^itl&lW, fi»IHHS2 0 9!6> 

1 3^3*>i0«^^ti0t^fL^&f*^Tl>o 
[0 033] 04^7°n-bX(4, 

f774 o 3tfcv^T, ^imizmiT&mmim 

K" is J: V-f-v H ** . « i trT8*»iWf 50ts 

4; W'f - ^/WSIi- 71207 ( 0 2 ) CO «t 3 ^rJlI^ 
[p] U y^(0^ffli+T"^SE$tl§ „ X7'/7°4 0 5 tfc 
v^T. M^ismtt^lsl 0 5 (01 ) izX 0. S^w 

i= [w ilf -, Wl j ^tijus. j««m;f4, a 

^{4HT«4;3(cim^ill>o 
[0 0 34] sStlt, fWJitH f ( K N ) H = IH A 2 U 

a) Hti-f-^/PlSgfi^L 

b) Ht {±, ^^^jEvg^^jHCO^KS^JT'S) 

0 . t (4*f$fegffMi7)it46«I: < flifetifc^v^-C 

J)l>c, 

d) Ut4#{ifi^L f^#^J(4, Ht (K M ) HiOlll" 

e ) A(4. A=diag ( Ai , ... , A M ) fc LT£«§fL 

iiWlffMT&O. Ai A"{4. Ht (KM H 

(?5#H*€T* 0 , M(i. #-trpEHrfIcoft±Sit'* 
0 . HKtffiffl§W#l»77"xb U-AiOgcCStJiG-t 
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& 0 

f ) i j t t± . ?ij i j wftfateSff arc* S . 

[00 3 5] ^LT. JOEtUbflfclvb^S r^*-? 
-7-f 'jy/ (waterfilling) j £\ v fc*f LTMidj 

v (A ) 



T\ k(i. l*^Mi-cw««M4- Pf±. j*fi£ii 

[0 0 3 6] StU^J®^ 0 = Uf diag 
(A~i A~») Ufa LTjclSSiX. d i ag 

y-Xyt-fcLTttl^&A- ^ia*£ixl>i£:£^f\ 
#flTOjfc:*^vc, 0= [ Zl , ... 

, z N ] OSS^SjBiftSftJtfi*^ WPf: t 
TfgfflSft, aJK^WMi, fSSij^M^z, Zi = 

[zii, z iw ] 3&»S>3:4. LTs Afr^f h)l 
wi= [wii, w iM ] (i, 

[1*2] 

C* 0 » jiili^Ni -COSi&T* 5 . 
[0 0 3 7] ^«fS, Xf774 0 7CSUT, 
n7tS^fI*\ M^ffiSfftf- ^^St^LT, II^TIfiJ 
'J coSfSffiC 10. IIS" 1*1 'J y? ^jMISSAffi^^ 
til., S^{±, S^ffi^i 0 5 (Ell ) tftHHtSfi 

[0 0 38] XT 7 7'4 0 9 (04 ) Iz&UX . Xhr 

~?x t- y -a s ( t ) ( ei i ) (4. mz-\ff~?>vi-y 

V3^ri 0 1 fcl 0, Nfcot/XbiJ^S,... S w 
C^WSfrS. T-^^bU-A«#^(i, X-fyTA 
1 ltfc^T (114 ) , fi^? Wl-w^ , w iN 

frco&xbm&ztix. & : r-?xhv-Mzm-&N 

[0 0 3 9] Xf-y74 13l:fcV^, 7"7"^HJ-A 



Mi«f . MH&l 1 1 fcJ;9fe£3*iS. :W:BL 

t. mKom^^^-y'xb'j-MzMLz^s&^ti 
fcfi»ft(th*>y Hi. mi^ryf-^Jp^tisv^T 

j£3*ifc®*ffttt*.y Hi. S2coryT^wS^t 
fcwrflngsft'g. „ ei i t/K-t i. j izarmm-ch^. 

&±frt>W I ± a Ml; D 5ri*«i:"0 

ffl$n#i>-9-7"x h y -AoittMje-f & . 
d^-^'ptf 7'x h y-Aii. Ml£§i 1 1 £ i 0 

•7 7°4 1 Sfci^vt&Tf-l.. 
[0040] m-^f-^/I^IISftf-^Mo iV'ffi 
-Jf^-r^WM^zML-C^m-t^^bVp^ r B£frfJ 
ZSj (TDD) y7.rAt4±tffiffl-r^/ta6tO*^ 

mpmtmmxzav^x . ^j-jim^mmz. va 

ti. l^t^«^-v^SrJiSft]f- J r^t3j;y'jt^ 
f-^*/k*«tfflU u-ftiti^-mmzi5\^Wz^ 

is J; uwifoi-^ *Mzm- hi-* *>mmm t 

[004 1 ] L^'-5T, ^fSj^-V^I/^ffaA^ 

ss. Piait, mmi-**>i<n%tmim-t>mi-** 

[0042] 

[M«ffi*4-fKBJ] 

SOttHiJ it^i^^flS i -3 M I MOyXf 

[02 ] *wmmmmr>xw$&ixtzM i mo^x 

[03] vK^^fflmttia 
*) t-r , ^« v^iVffMm^i- * n-)vx-m& ^ixn^m 
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%Tu -fe 7 £ 7 d ~f-v - b »?FMT"^-r SI . 
[04] #3SBH<75]ga£fto-C, ^KtfrWfflBltfcBB 

n^m^hiifumm^ixt i. -3 fc„ m i MOyxf 

1 0 1 f'7^f7^?t 

105 s^ffi^n iM*^ 



117-1, 117-N TvTiyrt-? 

1 0 3-1, 1 03-N Tyf-rimf^Kn-y^ 

107 ryft 
201 ryf-f 
203 r^y^y^'-^ 

t- 

209 S^I+JTS 

2 1 1 3£36rifeFf-v*;p- 



[El] 



[02] 




101 



[04] 



[03] 
301 



I 



T 



W, £S* 



#-^7xh y— AfcE**^ 



r 303 

r 305 
r 307 
r 309 
f 3tl 
r 31 3 



401 



*?7X h y-ACS^^ 1 

I 



r 403 

f 405 
,407 
r 409 
r 411 
413 



7ny f^.-i>'7jM# 



(51) Int. CI. 7 HS3'JIE-f 
H 0 4 J 3/00 



F I 

H 0 4 J 3/00 



T-73-K (##) 

H 
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(71)ttBA 596077259 

600 Mount, a. i n Avenue, 
Murray Hill, New Je 
r s e y 07974-0636U. S. A. 

7-XU 08879 -jl-^-^' 

-j.-^-^-. -M7-£VK :* 
-f-r-h' XhU-b 79 



(72)^HJ# iyy'i/k oifV 

7.X U * £*ffil . 10006 ~ .x - 3 - ? , 

TA-F^Vb 4-G 

TXV 94539 ^U7*^-7. 
7Vtyf. t°-. jj—. *>y?X 
14392 

(72)H0M L^f^f' x-. ysVyXx^ 

7^ 'J * . 07733 -a-yf-y 
*Uf;K ^-HJ 7y 5V 17 



